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On the Acid Fermentation by Aspergillus niger. 
A Supplement to Part I. 


(pp. 1033~1034) \ : 
By Kinichiro Saxacucui and Sinitiro Basa. 
(Tokyo Imperial University; Received June 26, 1942.) 


In the previous paper“ the authors have reported that their organisms ( Asp. 
niger var. No. 2 and Asp. niger var. No. 25) were capable of forming citric acid 
from glycerol and ethanol, but not from pyruvic, formic acids or methanol. In 
the present work they investigated whether the presence of those substances exert 


Table I. (C,, C, Cy & C,) Py=6.4, Cultural temp, 32~33°. 


Control |Na-Acetate| Ethanol | Na-Succinate | Na-Malate | Na-Pyruvate |Ca-Gluconate 
_ Sugar present 3.64¢ 3.64 3.64 3.64 3.64 3.64 3.64 
Sugar remained 0.93 0 63 0.98 0.83 0.78 0.98 0.78 
Sugar consumed iis Veen rg soe 1 2.66 2.81 2.86 2.66 2.86 
Citric acid formed | 0.726 0 898 0.929 0.838 0.898 | 0.929 0.757 
Film weight 2.957 2519 OBI «54,913 3.116 2.920 3.163 
Cultural age 24 hrs 65 24 24 24 24 24 
Vield 100 123 127 115 123 127 104 


(1) The substrates were added at the rate of 0.5% as free acids except ethanol, 
(2) The mean value of parallel cultures are, shown in the above table, 


Table II. (Q,) Py=6.4, Cultural temp. 32~33°. 


Control Na-Formate Methanol 

Sugar present 2.18 gr 2.18 2.18 
Sugar remained 0.60 0.83 0.60 
Sugar consumed 1.58 Pen 1.58 
Citric acid formed 0.233 0,290 0.496 

¢ Film weight 2.897 2.520 2.956 
Cultural age 24 hrs | 24 | 24 
Yield 100 | 119 212 


. (1) The substrates were added at the rate of 1%, 
Seen (2) The above figures are the mean values .of parallel cultures, 
y 


i 
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any effect upon the yield of citric acid from glucose. The results obtained are 
as follows. ; 
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To estimate the lactoflavin in food materials, we modified Lunde’s method 
in respect to the blank test, and measured the flavin content of 40 kinds of var- 
ious foods and three kinds of cooked diet. 
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Diamino Sugars and their Filament Formation Ability. 
Preliminary Report. 1,6-Diamino-2,3,4,5- 
Dimethylene-mannitol. 

(pp. 1092~1094) 


By Yasuji HamAmura and Minoru Oruxka. 
(Kyoto Sericultural College; Reczived July 18, 1942.) 


The authors succeeded in the synthesis of 1,6-diamino-2,3,4,5-dimethylene— 
mannitol from’ 1,6-dichlor-dimethylene-mannitol™ with conc. ammonia. This sub-- 
stance is syrup in ordinary temperature and distilled at 125~130° under 0.01 
mm. [cc'p>= +90.2°. It is soluble in water and alcohol, in- CH. Nis 
soluble in ether, chloroformn, benzene and other organic OCH 
solvents. Its carbonate is fine crystalline plate, melting. at eC OCT 
159~160°. |Hydrochloric acid, nitric acid and oxalic acid 


salts are also crystalline substances, but have no melting HOO Nee 
point. Mucic acid forms a crystalline salt with it in molar HCO~ 
proportion, and the salt is decomposed at 210°. With CH.NH, 


saccharic acid it forms a salt with two mol saccharic acid monolactone. 

In the present case, we have not yet succeeded in deriving polyamide from 
the latter two salts on account of the effect of their free hydroxyl groups, but- 
we have a hope to produce a polymar by covering their hydroxyl groups. 


@) F, MIcHEEL: Ann., 496, 77 (1932). 
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Recently, the presence of carbohydrate residue as a constituent has been 
meported, not only in gluco- or muco-proteins, but also in the so called simple 
protein. Especially, in 1934, M. Sérensen tested many proteins by the extinction 
curve process and demonstrated the presence and kinds of carbohydrates in 
‘proteins. As regards the isolation of such sugar residues or their derivatives, S. 
Frankel, in 1927, obtained glucosaminemannobiose from egg-albumin, which P. A. 
Levene confirmed in 1929 and 1941, as glucosamine-mannose-mannose-trisaccharide. 
Rimington isolated the same sugar complex from ox serum in 1931 and Bierry, 
in 1934, obtained galactose-glucosamine-mannose from horse serum. Neuberger, 
Herwitt and Morgan also investigated along the same line. All of these resear- 
ches, however, are confined to the determination of component sugar residues, 
‘not touching on the chemical constitution, and, moreover, nobody discussed the 


manner of linkage of sugar residues to peptides or amino acids which are the 


main constituents of the protein molecule. 
The authors already isolated several glycosides from a number of proteins, all 


-of which were N-glycosides of peptide or amino acids and those are now under 


investigation for the purposes of the determination of their constitutional formulae, 
including the manner of linkage, the arrangement of amino acid residues and kind 


of sugar residues. Besides it may be expected that some knowledge of their 


physiological meanings in proteins may also be obtained. 
In the present paper, the estimation of carbohydrates as glucose in silk and 


the isolation and the determination of a new N-glucoside from silk protein have 


~ 
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been described. The authors tested 18 kinds of silk cocoons and determined: | 
their sugar contents as glucose by means of the orcinol-sulphuric acid process, by | 
which it was shown that the average value was 1.46% as described below. And 
from the fact that the purified fibroin contains only 0.3% of glucose, it could be seen 
that the most part of carbohydrate residues would predominate in the sericim 


layer. 
European species 
Japanese % 
Chinese a 
Hybrid iy 
Univoltine | ,, 
Bivoltine 


Total average 
Tensan-cocoon 
Sakusan-cocoon 
Silk-floss (keba) 
Fibroin 
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) 


average of 3 kinds 1.35% 
PON atte 1A 
9” ”? 3 ” 1.49 
” 9 0 ys 1.61 
tay 99 7 ” 1.43 
ie st Sr OOM 1.50 

4 1.46 

0.83% 

1.09 

2.40 

0.30 


The value in sericin is too indefinite to’ define, perhaps owing to the methods. | 
of collecting or refining of sericin from cocoons, for instance, ranging from 2.40% i 


to 5.83%. 


The authors hydrolysed raw silk with baryta, trypsin and pepsin separately, 


using silk floss as main raw material. 


follows: 
Hydrolysis with Baryta 
Silk floss 
| 10%Ba(Oll), 40 hrs, 
i 
esac Filtrate 
CO, 
i 
Filtrate esidac 


| Basic lead acetate —NH,OIL 


I r= aR 
Filtrate Ppt 
| Acetic acid 


i I 
Filtrate Residue 
NH,0OH 


ie eae emer 
Ppt Filtrate 
Suspended in H,O, CO, 


i i i 
Residue Filtrate 


Evap, methanol-ether, 
\ al 
Filtrate Ppt 
11,0, methanol + ether 


i i 
Filtrate Ppt 


Methanol ext, 


| Pant 
Residue Filtrate 


| Ether 


i 
Filtrate Ppt 


The procedures were simply tabulated as. 


Hydrolysis with Trypsin 
Silk floss 


| pH=8.3~8.5, 30 days 


I | 
Residue Filtrate 


Evap, Basic lead 
acetate —NH,OH_ 


1 1 
Filtrate Ppt 
| Acetic acid 
; i 
Filtrate Ppt 
NH,O1 
id en sc aT 
Filtrate Ppt “ 
Suspended in H,O» 
CO, 
Filtrate Ppt 
| Decolorized 
| Evap, . 
fh > ok oe ci 
Crystal Filtrate \ 
(Tyrosine) | Methanol 4+ ether 
Beil l % 
Filtrate Ppt ; 
| H,0 
Filtrate Ppt 


Methanol —ether 


jor So rage 
Filtrate Ppt 
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Hydrolysis with Pepsin | 


. 1 : 
Silk floss Filtrate Ppt 
H= > 
| P sa Geers Suspended in H,O 
Filtrate Residue os 
i 
| Na,CO 3 neutral. Filtrate Ppt 
Evap. Decolorized 
. Z 
Decolorized Methanol-ether 
i i 
. . Se ee | 
Residue Filtrate Filtrate Ppt . 
Basic lead acetate 
NH,OH A es 
Dialysis 
] i pee LE Se 
Filtrat Ppt | 
ecb a ae Outside solu, Inter side solution 
| : | Evap, methanol -+ether 
F He Residne eal} i 
Filtrate Ppt 
| —NH,OH 


The product obtained by baryta-hydrolysis was hygroscopic powder and 
showed positive reaction to Millon and Ninhydrin tests but negative to Molisch. 
By hydrolysing further with 2594 sulphuric acid, it was shown to consist of I- 
tyrosine and I-serine, of which #-naphthalene-sulfonyl derivative, m. p. 214°C, was. 
identified. Subsequently the hydrolysis of the naphthalene-sulfonyl derivatives of 
this dipeptide proved to be I-seryl-l-tyrosine. 

By hydrolysis with trypsin, the authors isolated white hygroscopic powder 
which have Molisch and Ninhydrin reactions’ but not Millon’s, and were non- 
reducible to Fehling solution until boiled for about 2 hrs. With 5% HCl, 1-serine 
and d-glucose were obtained as decomposition products, glucose as osazone, m. p. 
204°—205°, and serine as B-naphthalene-sulphonyl-serine, m. p. 214°. Accordingly 
the above product should be considered as a serine glucoside and was determined 
to be N- rather than O-glucoside from the fact that, in the authors’ laboratory, Dr. 
Onodera is now investigating systematic synthesis of amino acid glucosides in 
which the different behavior of N-glucoside and O-glucoside to baryta solution 
was observed; O-glucosides being very stable to baryta while N-glucosides are 
unstable. and also the manner of the coloration by Ninhydrin reagent is distinctly 
different between the two glucosides: O-glucoside indicates, the colour change 
spontaneously while N-glucoside displays it slowly after warming. Therefore, the 
hydrolysate by trypsin was concluded to be 1-serine-N-d-glucoside. 

By pepsin, white hygroscopic powder obtained was negative to Biuret but 
positive to Molisch, Ninhydrin and Millon and non-reducing. As the result of 
further hydrolysis with 259% H,SQ,, l-tyrosine, l-serine and d-glucose were identi- 
fied and it was shown that the hydrolysate by pepsin was N-d-glucosido-l-seryl- 
l-tyrosine, because, when the hydrolysate was further decomposed either with try- 
psin or with baryta, the same products as those obtainable by the direct decom- 
position of silk floss were always identified. 
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Silk floss (keba) 


‘ ew ‘ ra 
Baryta seed i> Trypsin 


Jee Aa ; Pepsin <2 
prec Nc | 1-Tyrosine 
es di rs 
a ~ Baryta é ~ ‘Trypsin NS irctnittaed o 
Vee 1 A Sor opie aR te 
CH,-CH-COOH CH,-CH:COOH H-COH 
NHCO.CH CH,OH NH-CO.CH.CH,OH HOCH ~—O 
NH, HN-CH zs H.COH 
H-C-OH H-C 
HOCH 26 CH,OH 
1-seryl-l-tyrosine H.COH 
ie CaN, N-d-glucoside-l-serine 
CH,OH | 


N-d-glucosido-l-sery]-1-tyrosine 


Although Abderhalden recognized, in 1932, the presence of glucosamine and 


glucuronic acid residues in silk protein, the, authors failed to isolate a complex | 


containing such a group in spite of their careful investigation. 
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On the Acid Fermentation of 
Aspergillus Niger. Part III. 


The Formation of Citric, Glutaric and Glutaconic 


Acids and Mannitol from /-Xylose. 
(pp. 1123~1126) 


By Sinitiro Basa and Kinichiro SaKAGucuI. 


(Agricultural Chemical Laboratory, Tokyo Imperial University ; 
i Received June 24, 1942.) 


Citric, glutaric and glutaconic acids and mannitol have been confirmed on 
products of /-xylose metabolism of Asp. niger var. No. 2, a citric acid former, 
and Asp. niger var. No. 25, a gluconic acid former. 

The mechanism of the formation of the C,-dicarboxylic acids might be 
assumed in two ways. If the direct conversion of /-xylose to those acids is 
possible, the reaction may take place in accordance with the following equation, 
glutaconic acid being assumed as an intermediate in the further breakdown of 
the pentose, 


CHO _H,0 COOH 453.9 © CHy- COOH 
ae Wee Eats (CHO 
CHOH CH cu, 
PHOH Gi COOH 
CH,OH COOH 
I 

COOH 

CH, 

CH, 

CH, 

COOH 


Since, however, the high rates of citric acid production from (/-xylose by the 
authors’ organisms have been confirmed, the possible conversion of citric acid to 
those C;-dicarboxylic acids might also be assumed. 


COOH COOH COOH COOH 
| | | | 

CH, ee) Crt? set” ORG 

| OH Seay OY, Beery hall 
<COoH rae a a 
CH, CH, CH, CH, 
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The biological production of a«-ketoglutaric acid from citric acid has already: 
been errppred by Martius“? and Tada™, 


, 
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